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(S n BEARING DEVICE FOR DRIVE WHEEL AND METHOD OF MANUFACTURING THE BEARING 
DEVICE 



(57) A compact bearing device for a arrve wheel is 
provided, which removes backlash wrthln the joint be- 
tween a wheel hub and a constant velocity universal 
joint, and Increases the rigidity of the bearing device. 
There is provided a drive wheel bearing device in which 
a wneel hub and a doubie-row bearing are Integrated 
into a single unit, and an outer Joint member of a con- 
stant velocity universal Joint is engaged inalde the unit 



via a serrated section, in this structure, at least one of 
the Inner races of the double-row bearing is formed on 
a separate inner ring engaged onto the wheel hub, ir- 
regularities are formed on the outer peripheral surface 
of the wheel hub, and radial expansion 6waging of the 
wheel hub Is used to cause the irregularities to bite into 
the inner peripheral surface of the inner ring, thereby 
fastening the wheel hub and the Inner ring together 
through a plastic deformation section. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

1 fr-ielfl ot th£ Invention 

(OOOi] The present invention relates lo a bearing de- 
vice tor a drive wheel when supports Ihe drive wheel 
of an automobile {the front wheels ot a FP car. the rear 
wheels of a FR car, or alt ihc wheels ol a 4WD car) In a 
treaty rocatat>l« manner relative to the body of the auto- 
mooiie. as well as a method ol manufacturing such a 
bearing device 

2. Descnptlon of the Related Aa 

[000?] Many different types ol Deartng devices have 
oeen proposed tor trie drive wheels of vehicles, depend- 
ing on the actual application ol the bearing device. For 
example, me bearing device for a drive wheel shown in 
Fig. 16 comprises a structure in which a wheel hub 1 
and a double-row bearing 2 are integrated Into a single 
unit, and an outer Joint member 4 of a constant velocity 
universal joint 3 is press fitted inside the inner periphery 
ot the wheel hub t to enable the transmission of torque. 
[0003] The oearing 2 is a double-row angular contact 
bail bearing comprising a double row of rolling elements 
i 0 formed between a aeries of race surfaces 5 to 8 
as the principal elements In rhis bearing device, ot the 
twn race surfaces 7. 6, one of the race surfaces 7 is 
fo^neo directly on the outer peripheral surface of the 
wheel nub ' . and the other race surface 8 is formed on 
outer penpnerai surface of an inner ring 1 2 engaged 
onto a narrow diameter end portion 1 ^ of the wheel hub 
1 The double-row race surfaces 5, 6 are formed on the 
Inner peripheral surface of an outer ring 13. 
[0004J The wheel hub 1 comprises a wheel mounting 
f la nge 1 4 for mounting a vehicie wheel (not 6hown In the 
figure), ana hub bofts 15 for securing a wheel disc are 
provided at equal intervals around the circumferential 
direction of the whee 1 mounting flange 14. The outer ring 
13 comprises a bodv mounting flange 16 for attaching 
to tne vehicle oooy (not shown in the figure), and this 
body mounting flange 16 is secured with bolts to a 
knuocie that extends from the vehicie suspension. 
[0005] A pair ot seals 17, 18 that seal the toroidal 
spaces between the outer ring 1 3 and the wheel hub i , 
and tne outer ring 1 3 and the inner ring 12 respectively, 
are engaged inside the ends of the outer ring 1 3, wtthin 
the openings at both ends of tha bearing 2. thereby pre- 
venting leakage of the grease used to fill the Inside of 
the oeartng, end preventing penetration of water or con- 
taminants into tne oeanng. 

[0006] in this Oeanng aevice, the inner ring 12 is en- 
yagort onto the outer periphery of the narrow diamoter 
ana portion : 1 of the wheel hub i . the wheel hub 1 and 
the aouoie row bearing 2 ere Integrated together into a 
smgie una by usmg plastic deformation to swage the 



narrow diameter end portion 1 1 of the wheel hub 1 , and 
this swaged portion 19 is engaged against the inboard 
edge surface 20 of the Inner ring 12, thereby preventing 
removal of the Inner ring 12. and preloading the bearing 

5 2. This swaging of the narrow diameter end portion 11 
of the wheel hub 1 Is conducted using the procedure 
shown in Fig. 17(a) and (b). Fig. 1 7(a) shows the state 
prior to ewaglng. and Fig. 1 7(b) shows the state follow- 
ing swaging. With the inner ring 12 press fitted onto the 

to wheet hub i as shown In Fig. 1 7(a), the narrow cfiameter 
end portion 11 of the wheel hub 1 Is swaged with an 
oscillation punch 21 as shown in Fig. 17(b). 
[0007] The constant velocity universal Joint 3 compris- 
es an inner joint member, and en outer joint member 4 

is formed from a mouth portion 22 that houses a ball and 
a retainer, and an axial portion 23 with a serrated portion 
24 formed on the outer perfpheraJ surface, which ex- 
tends rrom the mouth portion 22 In an axial direction 
shown in Fig, 16. This axial portion 23 or the outer joint 

£0 member 4 is Inserted through a through-hole 26 In the 
wheel hub 1 , and the serrated portions 24, 25 foimed 
on the outer peripheral surface of the axial portion 23 
and the inner peripheral surface of the through-hole 26. 
respectively, engage to enable the transmission of 

ss torque. The constant velocity universal joint 3 is secured 
to the wheel hub 1 by tightening a nut 27 onto the end 
of the axial portion 23. 

[0008] In this bearing device, engaging the swaged 
portion 1 9 of the wheel hub 1 against the inboard edge 
surface 20 of the inner ring 12 prevents removal of the 
inner ring 12 and achieves preloading of the bearing 2. 
Because the preloading of the bearing 2 is performed 
by this swaging of the narrow diameter end portion 11 
of the wheel hub 1 , there is no need to use the tightening 
35 force of the outer joint member 4 by the nut 27 to effect 
preloading of the bearing 2, and consequently the outer 
joint member 4 can be secured by the nut 27 at a levei 
of tightening thai simply prevents removal from the 
wheel hub 1 . 

to [0009] Hence this type of bearing device has a con- 
struction in which the wheel hub 1 and the double-row 
bearing 2 are Integrated Into a single unit, the axial por- 
tion 23 of the outer joint member 4 is press fitted Into 
the through-hole 26 of the wheel hub 1 , thereby engag- 
es Ing the serrated portions 24, 26, and the outerjolnt mem- 
ber 4 is then secured to tne wheel hub 1 by tightening 
the nut 27. In this construction, the swaged portion 19 
formed at the narrow diameter end portion 11 of the 
wheel hub 1 contacts a shoulder portion 28 of the outer 
so joint member 4. However, ihe surface of the swaged por- 
tion 1 9 that contacts the shoulder portion 28 of the outer 
Joint member 4 is not a flat surface, and consequently 
when the axial portion 23 of the outer Joint member 4 is 
tightened to the wheel hub 1 using the nut 27, there is 
55 a strong possibility of wear developing between the 
shoulder portion 28 of the outer joint member 4 and the 
3waged portion 1 9 of the wheel hub 1 , increasing the 
clanger of backlash. 
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(001 OJ Furthermore, in structures in which the wheel 
^co i and me aoubte-row bearing 2 are integrated Into 
a single unit dy using oscillation cased plastic deforma- 
tion oi the narrow diameter end portion 11 of the wheel 
huh to form the swaged portion 19. the axial dimen- 
sions ol the wheel hub i must be increased by an 
amount equivalent to this swaged portion 19, meaning 
ma overall axial dimensions of tne oearlng device must 
increase . making It difficult to produce more compact 
bearing devices 

SUMMARY Or THE INVENTION 

1001 1 1 An object of the present Invention Is to provide 
* compact bearing device, which removes backlash 
wnn»n trie joint Detween a wheel hub ano a constant ve- 
locity gntversai joint, and increases the rigidity of the 
ncanng aev«ce. 

(0012) A Deanng device according to the present In- 
vention is a wheel bearing device in which a Wheel hub 
ard a oouhle-rovw bearing are integrated into a single 
un.t and an outer jomt member of a constant velocity 
urivcrsai jo«nt is engaged inside any one of the wheel 
hob *no an mnc nng of the bearing via torque transmis- 
t,iyn moan$ wnerein at least one of race surfaces ol the 
flc/uhio-'ow oeanng is loaned on a separate inner ring 
tn^i engaged onto the wheel hub. Irregularities are 
<ott>c<i on one ol engagement surfaces on any One Of 
mc wneci hub and the inner ring, and by causing the 
irrcguianhos to bue into the other engagement surface, 
the wheci hub and the inner ring are fastened together 
dy pMstc oefonmatfon 

(0013) in this manner, by forming al least one Of the 
surfaces of ihe double*row bearing on a separate 

•nnc ring thai is engagea onto the wheel hub. forming 
• 'regularises on one of the engagement surfaces on ei- 
i*v<v the wheel nub cm tne inner ring, and causing these 
t"vguM"i»es to one into the other engagement surface, 
Wroy |Otnirig tho wheel tiuD ana the inner ring together 
Uv ui^skc delonmation, an outer joint member otthe con- 
stant vetoctry universal joint can be secured to the wheel 
huo with a nui. while me Inboard end surface of the inner 
nng i$ m contact with a shoulder portion of the outer joint 
memoer Because the inboard end surface Of trie Inner 
ring contacted by tne shoulder portion of the outer Joint 
memoe* is a fiat 6urtace. wear does not develop be- 
tween the snoulder portion of tne outer joint member and 
me mooard ena portion of the inner ring, even when the 
outer joint memoer is tightened onto the wheel hub with 
a nut. Furthermore, because a conventional type of 
swaged portion produced by oscillation type swaging 
doe& nor e»»et oetween the shoulder portion of the outer 
jomi memoer and the inboard end surface ol the inner 
nng. the ajnai dimension of the bearing device can be 
reduced. For the above reasons, a more compact bear- 
ing device can be provided in which backlash in the joint 
oerween the wheel nuD and the constant velocity uni- 
versal |Oint can be prevented, and the rigidity of the bear- 



ing device can be Increased. 

[0014] By using a construction such as that described 
above, in which Irregularities formed on one of the en- 
gagement surfaces on either the wheal hub or the inner 

5 ring are caused to bite Into the other engagement sur- 
face, thereby fastening the wheel hub and the inner ring 
together by plastic deformation, the wheel hub and the 
inner ring can be integrated together into a $ingle unit, 
and the plastic deformation portion prevents removal of 

ro the inner ring, and also preloads the bearing. 

[0015] The present invention also provides a con- 
struction such as that described above, wherein a spigot 
joint is formed between an inner diameter of the more 
inwardly positioned member of the wheel hub and the 
inner ring, and an outer diameter of the outer Joint mem- 
ber. By forming a spigot joint In this manner, between 
the in ner diameter of the mo re Inwardly positioned mem- 
ber of the wheel hub and the Inner ring, and the outer 
diameter of the outer joint member, a bearing device 

so with a high degree of rigidity relative to a moment load 
can be produced with ease. 

[0016] Furthermore, a method of manufacturing a 
bearing device according to the present Invention com- 
prises the steps of integrating a wheel hub and a double- 
ts row bearing into a single unit, engaging an outer joint 
member of a constant velocity universal Joint inside the 
wheel hub via torque transmission means, forming at 
least one of race surfaces of the double- row bearing on 
a separate inner ring engaged onto the wheel hub, form- 
so Ing irregularities on one of engagement surfaces on any 
one of the wheel hub and the inner ring, causing the Ir- 
regularities to bite into the other engagement surface 
thereby fastening the wheel hub and the inner ring to- 
gether by plastic deformation, and cutting the inner di- 
ss ameter of this joint portion to a predetermined dimension 
to form a spigot joint to the outer joint member 
[0017) Provided the wheel hub and the inner ring are 
joined through plastic defomnation, and the Inner diam- 
eter of this joint portion is subsequently cut to a prede- 
40 termined dimension and a spigot Joint formed with the 
outer Joint member, the spigot joint can be formed with 
ease. 

[0018] in tne method described above, following the 
fastening of tne wheel hub and the Inner ring through 

4* plastic deformation, a serrated portion is preferably 
formed on the Inner diameter of any one of the wheel 
hub and the inner ring, before the outer joint member is 
then engaged inside this serrated section. This is be- 
cause in those cases where the wheel hub and the inner 
ring are fastened together by plastic deformation, the 
inner diameter directly below the Joint portion must have 
a smaller diameter than the other regions prior to the 
plastic deformation, and consequently forming the ser- 
rated portion In advance on the inner diameter of the 

55 wheal hub or the inner ring is difficult. What is described 
here as a "serrated portion" also Includes other non-ser- 
rated splines. 

[0019] Furthermore, another object of the present In- 
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vention is to provide a bearing device for a drive wheel, 
whlcn suffers no loosening ol the joint portion even If a 
large moment load act9 upon the device, and enables 
precise preloading to produce a suitable preload quan- 
tity. 

[0020) This aspect of the present Invention utilizes a 
dnve wheel bearing device, In which a wheel hub with 
an integrated wheel mounting flange at one end: a bear- 
ing portion comprising an outef member with an Inner 
periphery that fomns oouble-row race surfaces, an inner 
memoer with en outer periphery that forms double-row 
race surfaces that oppose the race surfaces ol the outer 
memoer. and doubie-row rolling elements housed be- 
tween me race surfaces of the outer member and the 
«nne< memoer and an outer joint member ol a constant 
velocity universal |Oint are integrated together Into a sin- 
gle unit, so (hat rotation of the outer Joint member Is 
transmitted to the wheel nub. ana the wheel nub Is able 
to treeiy rotate relative to the vehicle body, wherein at 
least one of the double-row race surfaces formed on the 
inner member is formed on a separate Inner ring, hard- 
ened Irregularities are formed on a radially more out- 
wardly positioned engagement portion of any one of the 
wheel hub and the outer joint member, and the diameter 
of the radially more inwardly positioned member is ex- 
panded so as to bite into rhe Irregularities, thereby swag- 
ing the engagement portion and plastically fastening the 
wheel hub and the outer joint member together. 
[0021] Because one of the inner race surfaces is 
formed on tne separate inner ring in the manner de- 
scribed above, when the inwardly positioned member at 
the engagement portion between the wheel hub and the 
outer joint member is expanded in diameter, even if the 
radially more outwardly positioned member undergoes 
some expansion, thore is no direct effect on the inner 
ring, and the preset, suitable preload level can be main- 
tained. 

T0022] Furthermore, in the above construction, If the 
separate inner ring is engaged onto the outside of the 
outer joint member, and one oi the double-row race sur- 
faces formed on the inner member Is formed as an In- 
tegrated portion ot rhe outer diameter ol the outer joint 
memoer. men the problems associated with the conven- 
tional technology namery the difficulty In reducing the 
si?e and weight of the device, can oe resolved, defor* 
manon of the bearing portion due to diameter enlarge-, 
ment can be prevented, and precision can be improved. 
[0023] in the above construction, If the separate Inner 
nng Is engaged onto the outside of the wheel hub, and 
one of the double-row race surfaces formed on the inner 
memoer is formed as an Integrated portion of the outer 
diameter of the wheel hob. then deformation of the bear- 
ing portion due to diameter enlargement can be prevent- 
ed, precision cer. be Improved, and any effects of in- 
creased internal temperature within the constant veico 
ity universal Joint on the bearing portion can be $up- 
pr cssea. enabling tne life of the bearing to be extended. 
(0024) in the above construction, if the radially inward- 



6 

ry positioned member at the engagement portion be- 
tween the wheel hub and the outer joint member is hol- 
low, then not only can the weight of the structure be re- 
duced, but the air cooling affect on the bearing portion 

s during operation suppresses internal temperature In- 
crease wfthin the bearing, enabling further Improve- 
ments m the life of the bearing. 
[0025] In the above construction, by setting a differ- 
ence In surface hardness between the radially Inwardly 

w positioned member at the engagement portion between 
the wheel hub and the outer joint member, and the a/ore- 
mentioned irregularities to at least 30 HRC, collapse of 
the irregularities during the swaging process can be re- 
liably prevented, and a strong plastic tightening can be 
realized that will not loosen, even on application of a 
moment load. 

[0026] In the above construction, because the sepa- 
rate inner ring Is abutted axJaJfy against, and thus sand- 
wiched between, the wheel hub and the outer joint mem- 

2° ber. the precision during assembly of the unit can be im- 
proved, enabling very precise preloading. 
[0027] In the above construction, If the Internal clear- 
ance of the bearing portion is made negative, the rigidity 
of the device can be increased, and the problems of op- 

29 eratlonal stability and bearing lifespan associated with 
the conventional technology can be resolved. 
[0028] In addition, another object of the present Inven- 
tion Is to provide a bearing device for a drive wheel, 
which suffers no loosening of the joint portion even If a 

so large moment load acts upon the device, enables pre- 
cise preloading to produce a suitable preload quantity, 
and also enables cost reductions through Improved as- 
sembly. 

[0029] This aspect of the present Invention utilizes a 

35 drive wheel bearing device, In which a wheel hub with 
an integrated wheel mounting flange, a double-row roll- 
ing bearing, and an outer joint member of a constant 
velocity universal Joint are integrated together into a sin- 
gle unit, 60 that a wheel Is able to freely rotate relative 

«0 to a vehicle body, wherein the wheel hub, the outer joint 
member and the roiling bearing are engaged onto the 
outside of a circular cylindricalty sheped connection 
member, with the rolling bearing sandwiched between 
the wheel nub and the outer joint member, and a dlam- 
eter of the circular cylindrical ly shaped connection mem- 
ber expanded outward so as to bite Into Irregularities 
formed on an Inner diameter of the wheel hub and the 
outer joint member, thereby plastically fastening the 
wheel hub and the outer joint member to the circular cy- 

so lindrically shaped connection member, 

[0030] Because the wheel hu b, the double-row rolling 
bearing, and the outer joint member are formed sepa- 
rately, when the diameter of the circular cytindricany 
shaped connection member Is expanded outward, even 

55 if the radially more outwardly positioned wheel hub or 
outer Joint member undergo some expansion, there Is 
no direct effect on the rolling bearing, and the preset, 
suitable preload level can be maintained. 
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[0031 J in tne construction, a hardened layer Is formed 
on a surface of the Irregularities formed on tho inner di- 
ameiy» ol me wheet nub and the outer joint member, 
and consequently collapse ol the irregularities during 
swaging can be prevented, and a strong plastic fasten- * 
ing can oe realized tnai will not loosen, even on appli- 
cation of a moment loaa 

[0032] in me above construction, by setting a differ- 
ence m surface hardness between the irregularities 
formed on the inner diameter of tne wheel hub and the w 
outer joint member, and the circular cyllndrlcally shaped 
connection member to at least 30 HRC, collapse of the 
irregularities during swaging process can be reliably 
prevented 

[0033] in The above construction, by forming a hard- *s 
ened layer on contact surtaces where the wheel hub and 
rr»e outer joint memoer comae; the rolling bearing, fret- 
t.r.q ai the contact surtaces can oe prevented, enabling 
me initially 3et bearing prelgading to be maintained, and 
inersby enabling the life ot the bearing to be extended 20 
|QG34] in tne above construction, the rolling bearing 
has ar, integrated vehicle body mounting flange at an 
outside periphery thereof, and comprises an inner pe- 
riphery thereof equipped with an outer ring, on which 
double- row race surtaces are formed, a pair of Inner 25 
nnc|9. on which arc formed other race surtaces that op- 
pose the doubie-row race surfaces, double-row rolling 
elements housed between the race surfaces, and a re* 
tamer thai retains these roiling elements in a freely ro- 
tatabie manner, and consequently the fatigue life can be 30 
improved beyond that ot a bearing in which the bearing 
race surfaces are formed directly on the wheel hub or 
!he oute' Joint member, and the bearing can be Stand- 
arai^ea, making mass production easier, and reducing 
costs even further. 35 
[0035] In the above construction, because an internal 
clearance of the rolling bearing is made negative, the 
ngidity oi tne bearing device Itself can be increased, 
meaning the problems ot operational stability and bear- 
ing ntesoan associated with the conventional technolc- *o 
gy can be resolved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

1 0036 J 45 



surface of the wheel hub of Rg. 3; 
Fig. 5 is a cross-sectional view of another embodi- 
ment of a wheel bearing device according to the 
present invention, with some sections of the bearing 
device for a drive wheel omitted; 
Fig. 6 Is an enlarged partial sectional view snowing 
the radial expansion type swaging portion between 
the wheet hub and the Inner ring from Fig. 5; 
Fig. 7 Is an enlarged partial sectional view describ- 
ing the procedure for machining the inner diameter 
of the wheel hub ol Fig. 6; 
Fig. 8 Is an enlarged partial sectional view showing 
a serrated portion formed on the Inner peripheral 
surface of the wheel hub of Fig. 7; 
Fig. 9 Is a longitudinal sectional view showing a 
bearing device tor a drive wheel In which the wheel 
hub. the bearing and a constant velocity universal 
joint are Integrated together Into a single unit; 
Fig. 1 0 o a longitudinal sectional view showing an- 
other embodiment of the present Invention; 
Figs. 11(a) end 11(b) are enlarged views showing 
two examples of irregular sections according to the 
present invention; 

Fig. 12 is a front view showing a Jig of the present 
invention , which Is used for expanding the diameter 
of an engagement section; 
Fig. 13 is a longitudinal sectional view showing yet 
another embodiment of the present Invention; 
Fig. 14 is a longitudinal sectional view showing yet 
another embodiment of the present Invention; 
Rg. 1 5 Is an explanatory diagram showing the proc- 
ess for expanding the Inner diameter of a circular 
cyllnd/lcelry shaped connection member; 
Fig. 1 6 is a cross-sectional view showing a conven- 
tional bearing device for a drive wheel; and 
Fig. 17(a) is a cross-sectional view showing the 
state prior to oscillation type swaging of the narrow 
diameter end portion of the wheal hub, during the 
manufacture of the bearing device of Fig. 16, and 
Fig. 17(b) is a cross-sectional view showing the 
state following oscillation type swaging of the nar- 
row diameter end portion of the wheel hub. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



rig. *i is a cross-sectional vlaw of an embodimeni 
ot a wheel oeanng device according to the present 
invention, with some sections of the bearing device 
for a drive wneei omitted; $0 
Pig. 2 is an enlarged partial sectional view showing 
mc radial expansion type swaging portion between 
tne wheel hue and the Inner ring from FI9. 1; 
Pig 3 Is an enlarged partial sectional view describ- 
ing ine procedure lor macnining the inner diameter 55 
of the wheel nub Of Fig. 2, 

£ig 4 is an enlarged partial sectional view showing 
a serrated portion formed on the inner peripheral 



[00371 A bearing device according to one embodi- 
ment shown In Fig. 1 comprises a wheel hub 101, a dou- 
ble- row bearing 2, and a constant velocity universal Joint 
3 as primary structural elements. When the bearing de- 
vice is mounted to the vehicle, the side facing the out- 
side of the vehicle Is termed the outboard side (the left 
hand side in the figure), and the side facing the center 
of the vehicle la termed the inboard side (the right hand 
side in the figure). 

[0038] The bearing 2 is a double-row angular contact 
bail bearing comprising double-row rolling elements 9. 
10 formed between double-row race surfaces 5 to 8 as 
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tn© principal elements, in this oearfng device, of the two 
r ace surfaces 7. 8. one of tnc race surfaces 7 is formed 
erectly on the outer peripheral surface of the wheel hub 
id. and me other race surface 8 Is formed on the outer 
peripheral suriace of an 'inner ring 112 that is engaged 
onto a narrow diameter end portion ill of me wheel hub 
icv The double-row race surfaces 5. 6 are formed on 
the mner peripheral surface of an outer ring 13. 
[0039] The wheel hub 101 comprises a wheel mount- 
.ng flange 14 tor mounting a vehicle wheel (not shown 
in the figure), and hub bolts 1 5 for securing a wheel disc 
are provided ai equal intervals around The circumfererv 
:iai direction of the wheel mounting flange 14. The outer 
ring 1 3 comprises a body mounting flange 1 6 for attach- 
ing tc the vehicle body (not shown In the figure), and this 
noay mounting flange 16 is secured with bolts to a 
knuckle thai extends from the vehicle suspension. 
(0040) a pair of seals 1 7, 1 8 that seal the toroidal 
spaces between the outer ring 13 and the wheel hub 
1 0 i ana the outer ring 1 3 and the inner ring 1 1 2 respec- 
tively are engaged inside the ends of the outer ring 1 3. 
withm the openings at both ends of the beating 2, there- 
o> preventing leakage of the grease used to fill the inside 
oi the bearing, and preventing penetration of water or 
conrsmmanifc into the Bearing. 

(0041 1 in ih»$ beanng device, the inner nng 112 is on- 
y>ycJ onto in<? outer periphery of the narrow diameter 
ryrn portion ni of the whoel hub 101, and the narrow 
demote eno portion in of the wheel hub 1 01 Is sub- 
jected to a plastic deformation involving a radial expan- 
sion sv.^g»ng thereby fastening the narrow diameter 
end poojon 1 1 1 of ihe wheel hub 1 01 and the Inner ring 
U2 together via a plastic deformation portion 130 
loomed between the two components. This plastic de- 
formation ponion 1 30 generated by the radial expansion 
swaging comc-mes the wheel hub 101 and the double- 
row ocanng 2 into a single integrated unit, wfth the plas- 
tic deiormation portion 130 both preventing removal of 
the mnc nng \ \2 and preloading the bearing 2. 
[0042| This radial expansion swaging of the narrow 
dtamoie' end portion in of the wheel hub 101 is con- 
aucleo by forming irregularities 1 31 (in the drawings : the 
range over wmcn me irregularities 131 are formed is in- 
dicated Dy the X symbols) on the outer peripheral sur- 
face of me narrow diameter end portion 1 1 1 of the wheel 
*ud ^01 . using Knurling or the Hke, and then using a ra- 
'Jin' expansion process, performed from the inner diam- 
eter side of the narrow diameter end portion 111, to 
cause the megulamics 1 3 1 to bite into the Inner periph- 
eral suriace of the inner nng 112. thereby fastening the 
wneei huo 1 01 and the Inner ring 112 together through 
plastic deformation 

[0043] The shape of the irregularities 131 Is arbitrary, 
and «n aaoinon 10 knurfs. teeth shapes formed along the 
axial direction at a plurality of locations around the cir- 
cumference tsucn as serrations and splines) can also 
do employed in addition, the irregularities could also be 
loomed on the inner peripheral surface of the inner ring 



112, and a radiaJ expansion process performed from the 
inner diameter side of the narrow diameter end portion 
1 1 1 then used to cause the irregularities 131 to bite into 
the outer peripheral surface of the narrow diameter end 

5 portion 111, thereby fastening the wheel hub 101 end 
the Inner ring 1 1 2 together through plastic deformation. 
[0044] In order to enable this radial expansion swag- 
ing process, the inner diameter ^ within a fastening 
portion 132, namely the portion in which the narrow d> 

io ameter end portion 111 of the wheel hub 101 and the 
inner ring 11 2 are fastened together through plastic de- 
formation, must be set to a smaller value than the inner 
diameter $d, of the outboard portion (the portion in 
which serrations are to be formed), as shown In Fig. 2. 

'5 [0045) Because the Inner diameter ^ within the fas- 
tening portion 1 32 for the wheel hub 101 and the Inner 
ring 112 is smaJler than the inner diameter fd, of the 
outboard portion (the portion In which serrations are to 
be formed), forming a serrated portion on the Inner pe- 
ripheral surface of the wheel hub 1 01 In advance is ex- 
tremely difficult. For this reason, the wheef hub 101 and 
the inner ring 112 are first fastened together through 
plastic deformation, ana the inner diameter portion of 
the wheel hub 101 (showed as a cross-hatched portion 

2s tn the figure) ts then machined, as shown in Fig. 3, be- 
fore broaching is used to form a serrated portion 25 on 
the inner peripheral surface of the wheel hub 101, as 
shown in Fig. 4. 

[0046] The constant velocity universal Jolm3corrtpris- 

30 es an Inner Joint member, and en outer joint member 4 
formed from a mouth portion 22 that houses a ball and 
a retainer, and an axial portion 23 with a serrated portion 
24 formed on the outer periphery, which extends from 
the mouth portion 22 in an axial direction. This axial por* 

w tion 23 of the outer joint member 4 Is Inserted through 
a through-hole 26 In the wheel hub 1 01 , and the serrated 
portions 24, 25 formed on the outer peripheral surface 
of the axial portion 23 and the inner peripheral surface 
of the through-hole 26, respecttvety, engage to enable 

«0 the transmission of torque. The constant velocity unh/er- 
6a! joint 3 is secured to the wheel hub 101 by tightening 
a nut 27 onto the end of the axial portion 23. 
[0047] in this bearing device, the plastic deformation 
portion 130 between the wheel hub 101 and the inner 

«s ring 112 prevents removal of the Inner ting 112 and 
achieves preloading of the bearing 2. Because the 
preloading of (he bearing 2 is achieved through this plas- 
tic deformation portion 130 produced by radial expan- 
sion swaging of the wheel hub 101, there is no need to 

so use the tightening force of the outer joint member 4 by 
the nut 27 to effect preloading of the bearing 2, and con- 
sequently the outer Joint member 4 can be secured by 
the nut 27 at a level of tightening that simply prevents 
removal from the wheel hub 1 01 . 

53 [0048] By fastening the wheel hub 101 and the Inner 
ring 1 1 2 together In this manner, through the action of 
the plastic deformation portion 130 produced by radial 
expansion swaging, the axial portion 23 of the outer joint 
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membe» 4 can ne secured to the wheal hub 101 by the 
nu! ?j. with an Inboard end surface 120 of the Inner ring 
wncn is engaged onto the narrow diameter end 
portion 11 1 of the wheel hub 1 01 . contacting a shoulder 
ponton 28 ot tne outer joint member 4. Because the in- 
board end surface 120 oi the inner ring 112 contacted 
cy the shoulder ponion 28 of the outer joHit member 4 
is a Mat surface, wear does not develop between the 
sno U ider portion 28 of the outer joint member 4 and the 
inboard end portion 120 ot the inner ring 1 1 2, even when 
the anal portion 23 of the outer joint member 4 is tight- 
en^ onto the wheel hub 1 01 with the nut 27. Further- 
more, because a conventional type of swaged portion 
produced by oscillation type swaging does not exist be- 
rween the inboard end surface 1 20 of the inner ring 1 1 2 
ana tne shoulder portion 28 of the outer Joint member 4, 
tne axial dimension of the bearing device can be re- 
duced 

(0049) Furthermore, by machining the inner diameter 
o< the wheel nub 101 between ihe shoulder portion 28 
ot the outer joint member 4 and the senated portion 24, 
following the radial expansion type swaging of the wheel 
hub tOi . a spigot joint 1 33 Is formed between the inner 
d<arneier ot the wheel hub 101 and the outer diameter 
of '.he outer joint member 4. By forming the spigot joint 
133 between the wheel hub 101 end the outer Joint 
memoc 4 »n this manner, a bearing device with higher 
rigidity relative to moment loads can be produced with 
relative ease. 

[0050] rig. 5 shows another embodiment of the 
present 'invention, m which the formation position Of a 
plastic deformation portion 230 between a wheel hub 
201 and an inner ring 21? is different from that Of the 
emooalment snown in Fig. \ . in other words, in the en> 
oodiment snown in ^ig. 1 , the inner ring 112 was en- 
gaged onto tne outer peripheral surface of the narrow 
diameter end ponion 111 of the wheel hub 101 , and the 
plastic deformation portion 130 between the wheel hub 
1 0 1 and the Inner ring 1 1 2 was formed on the inbound 
siae of the device, by a radial expansion type swaging 
of the narrow diameter end portion 111 of the wheel hub 
1 01 positioned radially inside the inner ring 112. 
(0051] in contrast, in the embodiment shown in Fig. 
5. rne outboard side ot the inner ring 212 is extended, 
me wneei hup 201 i$ engaged onto the outer peripheral 
surface ot a narrcw diameter eno portion 211 of this ex- 
lension. and a plastic deformation portion 230 between 
the whee< huD 201 and the inner ring 212 is formed on 
tne outbound side of the device, by performing a radial 
expansion type swaging of the narrow diameter end por* 
tic n 2i 1 of Che inner ring 212 positioned radially inside 
the wncci hub 201 

[0052] In the embodiment shown in Pig. 5, as was the 
case for the embodiment of Fig 1, the narrow diameter 
©no portion 211 ot the inner ring 212 Is subjected to a 
plastic deformation involving a radial expansion swag- 
'py rnereoy tastemng the narrow diameter end portion 
i oi ine inner ring 2 1 2 and the wheel hub 201 together 



via the plastic deformation portion 230 formed between 
the two components. This plastic deformation portion 
230 generated by a racial expansion swaging combines 
the wheel hub 201 and the double-row bearing 2 Into a 
$ single integrated unit, with the plastic deformation por- 
tion 230 both preventing removal of the Inner ring 212, 
and preloading the bearing 2. 

[0059] This radial expansion type swaging of the nar- 
row diameter end portion 211 ol the Inner ring 212 is 

to conducted by forming irregularities 231 (in the drawings, 
the range over which the irregularities 231 are formed 
Is indicated by the X symbols) on the outer peripheral 
surface of the narrow diameter end portion 211 of the 
inner ring 21 Z using knurfing or the like, and then using 

'5 a radial expansion process, performed from the Inner 
diameter side of the narrow diameter end portion 211 , 
to cause the irregularltree 231 to bfte Into the Inner pe- 
ripheral surface of the wheel hub 201 , thereby fastening 
the wheel hub 201 and the Inner ring 212 together 

& through plastic deformation. In order to enable this radial 
expansion swaging process, the inner diameter ^ 
within a fastening portion 232, namely the portion In 
which the wheel hub 201 and the narrow diameter end 
portion 211 of the inner ring 212 are fastened together 
through plastic deformation, must be set to a smaller val- 
ue than the Inner diameter $d, of the inboard section, 
as shown in Fig. 6. 

[0054] Because the inner diameter $d 2 within the fas- 
tening ponion 232 for the wheel hub 201 and the Inner 
so ring 212 is smaller than the inner diameter fci, of the 
Inboard section, forming a serrated portion 25 on the in- 
ner peripheral surface of the inner ring 212 in advance 
Is extremely difficult. Accordingly, the wheel hub 201 
and the inner ring 212 are firstfastened together through 
35 plastic deformation, and the Inner diameter portion of 
the inner ring 212 (showed as a cross-hatched ponion 
In the figure) is then machined, as shown in Fig. 7, be- 
fore broaching is used to form the serrated portion 26 
on the inner peripheral surface of the inner ring 212, as 
40 shown In Fig. 8. 

[0055] In this embodiment, as was the case for the 
first embodiment, by fastening the wheel hub 201 and 
the inner ring 212 together through the action of the plas- 
tic deformation portion 230 produced by radial expan- 
ds sion swaging, the axial portion 23 of the outer Joint mem- 
ber 4 of the constant velocity universal joint 3 can be 
secured to the wheel hub 201 by the nut 27, with an In- 
board end surface 220 of the Inner ring 212 contacting 
the shoulder portion 28 of the outer Joint member 4. Be- 
so cause me inboard end surface 220 of the inner ring 212 
contacted by the shoulder portion 28 of the outer joint 
member 4 is a flat surface, wear docs not develop be- 
tween the shoulder portion 28 Of the outer joint member 
4 and the inboard end portion 220 of the inner ring 212, 
55 even when the axial portion 23 of the outer joint member 
4 is tightened onto the wheel hub 201 with the nut 27. 
Furthermore, because a conventional type of swaged 
portion produced by oscHlation type swaging does not 
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exist between the inboard end surface 220 of the inner 
nog 212 and the shoulder portion 28 of Ihe outer joint 
member A.^ne axial dimension ot cne bearing device can 

t?e r*30ueed. 

(00561 furthermore, a spigot Joint 233 Is formed in the 
region between the shoulder portion 28 of the outer joint 
memoer 4 and tne senaieo portion 24, between the in- 
np« dianwiter ot the inner ring 21 2 and the outer diameter 
of :ne axial portion 23 of me outer |olnt member 4. By 
forming the spigot joint 233 between the inner ring 212 
ana the outer joint member 4 In this manner, a bearing 
oeviee with higher rigidity relative to moment loads can 
be produced with relative ease 

[0057] Fig. 9 Is a bearing device in whfch the wheel 
hud 20v me constant velocity universal joini 3, and the 
hearing 2 have been Integrated into a single unit, and 
tne pom: of difference from the bearing device of Fig. 5 
is that of the rwo race surfaces 7, 8, one race surface 8 
is formed as an Integral ponton of the outer periphery of 
the outer joint member 4 gf the constant velocity univer- 
sal joint 3 In the bearing device shown In Fig. 9, the 
a>ia» potion 23 of the outer joint member 4, which Is 
hollow, is engaged inside the wheel hub 201 , irregular- 
ities 231 are formed on the Inner peripheral surface of 
the wheel hub 201 . and the diameter of the axial portion 
23 is expanded causing the axial portion 23 to bite Into 
rhase irregularities 23 1 , thereby fastening the wheel hub 
2C i end the outer Joint member 4 together via plastic 
deformation wifhin this engagement section. In this 
bearing device, loosening ot the engagement portion 
can be oreventeo more reliably than is achievable with 
serrations, and wear within the engagement portion can 
also be suppressed, meaning the durability and operat- 
ing stability of the unif can be improved 
[0056] However, in mis bearing device, the Irregular- 
ities ,?31 are tormeo on the inner peripheral surface of 
tne wheel hub 2Q1 , which also comprises one of the two 
race surfaces 7. 8. namely the race surface 7. and be- 
cause the axla' portion 23 of the outer joint member 4 is 
engaged inside this wheel nub 20 1 and then undergoes 
radial expansion and bites into these irregularities 231, 
thereby fastening the wheel hub 2Qi and the outer Joint 
member 4 together via plastic deformation within this 
engagement section, there is a danger of the wheel hub 
201 also expanding during this radial expansion proc- 
ess, causing a dimensional deformation in the race sur- 
face 7 and a variation in the bearing clearance, and po- 
tentially mating it difficult to accurately maintain a suit- 
able level of preloading. 

[0059] Accordingly, a bearing device with the struc- 
:ur© shown in Fig. 1 0 Is preferred. In this bearing device, 
irregularities 331 are formed on the inner peripheral sur- 
face ot a wheel hub 301 . and heat treatment Is used to 
increase the surface hardness to approximately 60 
hrc This neat treatment can utilize localized heating, 
and nardening Dy high frequency induction heating, 
which enables comparatively easy setting of the depth 
of the hardened layer, is ioeaJ. One possible shape for 



the irregularities 331 Is a plurality of perpendicularly In- 
tersecting grooves. This shape can be formed as a criss- 
cross pattern of either mutually Inclined grooves as 
shown in Fig. 11(a), or grooves aligned along the axiaJ 
5 direction and the rircumferential direction respectively, 
as shown in Fig. 11(b). 

[0060] Of the double-row race surfaces 7, 8 in the 
bearing 2. one race surface 8 Is formed as an Integral 
portion of the outer peripheral surface of the outer joint 

to member 4, and the other race surface 7 fs foimed on 
the outer peripheral surface of a separate inner ring 312 
that ia engaged onto the outer Joint member 4. A hollow 
axial portion 23 of (he outer Joint member 4 comprises 
a narrow diameter step portion 31 6 onto which the inner 

f 5 ring 31 2 is press fitted, and a plastic deformation portion 
330 that engages with the wheel hub 301 . The Inner ring 
312 that Is press fined onto the narrow diameter step 
portion 31 6 is butted against, and sandwiched between, 
an end surface 31 8 of the axial portion 23 and the wheel 

so hub 30 1 , the plastic deformation portion 330 Is engaged 
Inside the wheel hub 301 , and the plastic deformation 
portion 330 Is then subjected to racfiaJ expansion, caus- 
ing it to bite into the irregularities 331 on the wheel hub 
301 .thereby fastening the wheel hub 301 and tho outer 

25 joint member 4together, through a swaging of the plastic 
deformation portion 330. 

[0061] in the outer joint member 4, the region from the 
seal land. portion around which the seal 18 slides, 
through to the race surface 8 and the nerrow o5ameter 

30 step portion 31 6 is subjected to surface hardening treat- 
ment. Hardening by high frequency induction heating is 
an ideal treatment. Furthermore, the plastic deformation 
portion 330 that undergoes radial expansion Is prefera* 
bty left unhardened, with a surface hardness following 

35 forging of 1 0 to 30 HRC, so that the difference In hard- 
ness relative to the 60 HRC surface hardness of the ir- 
regularities 331 of the wheel hub 301 laatleast30HRC. 
This enables the irregularities 331 to bite into the plastic 
deformation portion 330, forming a powerful plastic de- 

40 formation fastening action without any collapse of the 
tips of the irregularities 331 . 

[0062] Rg. 12 shows a jig 400 used for forming the 
plastic deformation portion 330. The jig comprises a 
large diameter portion 400b formed as an integral pan 

<w at one end of a shaft 400a. This large dlemeter portion 
400b is formed with a diameter that Is larger, by a pre- 
determined quantity, than the Inner diameter dimension 
of the axial portion 23. By pushing the large diameter 
portion 400b into the axial portion 23, with the mouth 

50 portion of the outer Joint member 4 supported, the diam- 
eter of the axial portion 23 is expanded, enabling forma- 
tion of the plastic deformation portion 330. 
[0063] Rg, 13 shows yet another embocfiment of a 
bearing device. This bearing device comprises a wheel 

55 hub 401 . a bearing 2, and a constant velocity universal 
joint 3 integrated Into a single unit. On the outer periph- 
eral surface of the wheel hub' 401 are formed an out- 
board side race surface 7, a narrow diameter step pev- 
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nor 4 i 1 tor qress fining ol a separate inner ring 41 2 . and 
a piasuc deformation potion 430 that engages with an 
ucr*! joint member 404 of the constant velocity universal 
joim 3 An Inboard side race surface 6 is formed on the 
outer Deripnera) surface of an inner ring 41 2 that is press 
fined onto a narrow diameter 6tep portion 411 of the 
wheel hub 40 V 

[0064] in the constant velocity universal joint 3, irreg- 
ularities 431 are formed on the inner peripheral surface 
of a mouth portion 422 ol the outer joint member 404, 
and heat treatment is used to increase the surface hard- 
ness of these irregularities to approximately 60 HRC. 
t his heat treatment can utilize localized heating, and 
hardening oy mgn frequency induction heating, which 
e^asies comparatively easy setting of the depth of the 
r»a r oeneu layer, is preferred, although surface harden- 
ing treatments us»ng cementation are aiso suitable. The 
irregularities 431 are formed In the type of crisscross 
pattern of perpendicularly intersecting grooves de- 
scribed above 

[0065] The end portion of the hollow narrow diameter 
step portion 4:1 of the wheel hub 401 is subjected to a 
radial expansion, and bites into the irregularities 431 of 
the outer joint member 404. thereby lastening the wheel 
nuu 4Ci and the outer joint member 404 together 
irvough plastic deformation The end portion of the nar- 
~jw diameter step portion 411 that undergoes radial ex% 
mansion Is left unhardened, with a surface hardness fol- 
lowing forging of 10 to 30 HRC. so that the difference in 
nardness relative to the 60 HRC surface hardness of the 
irregularities 431 of the outer joint member 404 is at least 
30 HRC. in the wheel hub 401, the region from the seal 
land portion around which the seal 17 slides, through to 
the race surface 7 and the narrow diameter etep portion 
4n is subjected to surface hardening treatment using 
hicjn 'rgq ue n Cy Induction heating. Moreover, although 
not snown in [h e figure, an end gap Is Inserted in either 
the hollow wneel nuo 40i , or the inner diameter at the 
eno nr :he narrow diameter etep portion 411 of the outer 
joint member 404. thereby preventing leakage of the lu- 
bricating grease used to fill the Inside of the constant 
velocity unrversai joint, and preventing penetration of 
outside dust. 

[0066] in a similar manner to the other embodiments, 
the separate Inner ring 412 Is press fitted onto the nar- 
row otameter 6tep portion 4 1 1 of the wheel hub 401 . and 
is burted against, and sandwiched between a shoulder 
portion 24e and the end Surface of the outer joint mem- 
N?r 404 The radial expansion can then be 5 performed 
by press fitting the aforementioned radial expansion jig 
400 into the end portion of Che narrow diameter Step por- 
tion 411, with me wheel nub 401 supported, and be- 
cause me -nner ring 4^2 is sandwiched as described 
above, the precision with which the unit can be assem- 
bled 'mproves. enabling precise preloading. The bear* 
mg clearance lor the bearing 2 is determined on the ba- 
sis of the outside diameter of the race surface 7 on the 
wneel nub 401 and the distance to the shoulder portion 



24a (the groove pitch), and the outside diameter ol the 
race surface 8 on the inner ring 41 2 and the distance to 
the end surface of the narrow diameterstep portion (the 
groove pitch). Because these regions are ground simul- 

5 taneousiy using a grindstone that has been dressed to 
a predetermined shape and dimensions, they can be 
produced with good precision and no variation. 
[0067] Furthermore, In the case of the embodiment 
shown in Fig. 13, because the plastic deformation por- 

io tion is disengaged from the race surfaces, any deforma- 
tion of the race surfaces arising from the radial expan- 
sion can be prevented, and any effects ol increased In- 
ternal temperature within the constant velocity universal 
joint on the bearing portion can be suppressed. The re- 

15 suns of durabUity tests conducted by the applicants sug- 
gest that this type of structure, in combination with a hol- 
low structure tor the wheel hub that provides a heat dis- 
sipating efleci, enable temperature Increases to be sup- 
pressed by approximately 1 0 B C. A difference of 1 0*C in 

20 the internal temperature of the bearing produces a 
marked improvement In the durability of the lubricating 
grease, enabling a significant Improvement in the life of 
the bearing. 

[0066] Fig. 14 shows yet enother embodiment of a 
25 bearing device. This bearing device also comprises a 
wheal hub 301 , a double-row bearing 2. and a constant 
velocity universal joint 3 integrated Into a single unit. Ir- 
regularities 331 are formed on the inner peripheral sur- 
face of the wheel hub 301, and these Irregularities, to- 
5a gether with the contact surface with the inner ring 31 2, 
are subjected to heat treatment to increase the surface 
hardness to approximately 60 HRC. This heat treatment 
can utilize localized heating, and hardening by high fre- 
quency Induction heating, which enables comparatively 
35 easy setting of the depth of the hardened layer, is Ideal . 
In the figure, the hardened layer is shown with cross 
hatching. 

[0069] The double-row bearing 2 comprises an outer 
ring 13, a pair of Inner rings 312, 412, and double-row 

*o rolling elements 9, 10. Horace surfaces 5, 6 are formed 
on the Inner periphery of the outer ring 1 3, and race sur- 
faces 7, 8, which oppose the race surfaces 5, 8 of the 
outer ring 13, ere formed on the inner rtng 312 and the 
inner ring 41 2 respecth/ety. Irregularities 431 ere formed 

4$ on the Inner peripheral surface of the shoulder portion 
426 of the outer Joint member 404, and these irregular- 
ities 431 , together with the contact surface with the inner 
ring 412, are subjected to heat treatment to increase the 
surface hardness to approximately 60 HRC. This heat 

50 treatment can utilize localized heating, and hardening 
by high frequency induction heating, which enables 
comparatively easy sotting of the depth of the hardened 
layer, is preferred, although surface hardening treat- 
ments using cementation are also suitable. In the figure, 

$s the hardened layer produced by high frequency induc- 
tion heating is shown with cross hatching. 
[0070] The inner rings 312, 412 of the bearing 2 are 
butted against, and sandwiched between the shoulder 
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ponton 428 ol rhe outer pint member 404 and the wheel 
hub 301 , ana are engaged around tne outside ol a hol- 
low circular cylindrical^ shaoed connection member 
518. By conducting a radial expansion of the Inner di- 
ameters M8a. 51 Bb, which correspond with the en- 
gagement sections of the circular cytindncaQy shaped 
connection member 5 id. the engagement sections are 
caused to bite into the irregularities 331 of the wheel hub 
30 1 and the irregularities 431 of the outer joint member 
404. thereby tastening me wheel hub 301 and the outer 
joint member 404 to the circular cyllndricalty shaped 
connection member 51 B through plastic deformation. 
(0071) The circular cylindrcalty shaped connection 
member 518 that undergoes radial expansion is prefer- 
aMy left unnardeneo. with a surface hardness ot 10 to 
30 HRC. so that the dltterence In hardness relative to 
tne 60 HRC surface hardness of the Irregularities 331 
uf me wheel hub 301 and the Irregularities 431 of the 
outer joint member 404 is at least 30 HRC. This enables 
me irregularities 331. 431 to bite easily into the circular 
cy I lyrically shaped cnnnectlon member 518, forming a 
powerful plastic deformation fastening action without 
any collapse ot the tips ot the irregularities 331 , 431 . • 
[007? j Fig. 1 S Is an explanatory diagram showing the 
process for expanding the inner diameter of the circular 
cyhndricaiiy shaped connection member 518, and 
snows a radial expansion jig 600 being pushed Into the 
circular cylindrically shaped connection member 518 
from rhe mouth 422 of the outer joint member 404. The 
radial expansion |lg 600 has a large diameter portion 
600a at <ts tip. with a diameter that Is larger, by a prede- 
termined quantity, than the inner diameter dimension of 
the circular cyllndrlcally shaped connection member 
516. 3y pushing this large diameter portion 600a Into 
•lie in/ie» diameter of the circular cyllndrtcaOy shaped 
connection member 518. with the outboard aide end sur- 
face of the wheel hub 30 1 supported, the outer diameter 
ol the circular cylindrically shaped connection member 
518 can be expanded. 

(0073) The inner diameters 518a. 51 8D of the circular 
cyhndncally shaped connection member 51 B are formed 
with essentially the same dimensions, and can conse- 
quently oe expanded by a single process using the 
same expansion jig 600. in this embodiment, the radial 
expansion \\q 500 enters from the mouth 422 of the outer 
jo m i member 404, causing the Inner diameter portion 
S'Sa or tne circular cyiindrtcally shaped connection 
member 518 to attempt to elongate fractionally towards 
tne outooard siae. but provided the resulting spring back 
compresses the sandwiching of the inner ringe 312, 41 2, 
and there is no decrease in the initial preloading, then 
the radial expansion causes no variation in the preload- 
ing ol the bearing 2. even If. for example, the wheel hub 
3d expands. 

[0074] The inne r diameters S1 8a, Siab of the circular 
cyimdncally shaped connection member 518 need not 
necessarily neve the seme dimensions, and if the di- 
mensions are different, then the inner diameter 51 8b 



nearer me mouth 422 of the outer Joint member 404 is 
formed with a larger Inner diameter then the inner diam- 
eter 5 1 8a, and either a radial expansion fig with two dif- 
ferent sized large diameter sections Is Inserted from the 
s side of the larger Inner diameter, or two different radial 
expansion jigs are used for the radial expansion, which 
is conducted as two separate processes. 
[0075] If the outer diameter of the large diameter por- 
tion 600a formed on the radial expansion Jig 600 Is 
1 o deemed <frD, then the size of the radial expansion $0' is 
set within e range from <j>D' = 0.06 to 0.30$D. If the size 
of the radial expansion 4>D* \a less than 0.054*0, then the 
irregularities do not bite adequately Into the circular cy- 
lindricalfy shaped connection member, and the required 
is pull out strength (100 KN) to not achieved, whereas If the 
size of the radial expansion $ 0* exceeds 0.30eD, the 
loading required In the radial expansion operation In- 
creases considerably, resulting tn a marked reduction in 
the operating efficiency. 
20 [0076] The bearing clearance for the bearing 2 is de- 
termined on the basis of the groove pftoh of the doubte- 
row race surfaces 5, 6 formed on the Inner periphery of 
the outer ring 1 3, the distance from the race surfaces 7, 
8 formed on the outer poriphery of the inner rings 312, 
25 412 through to the end surfaces of the narrow diameter 
sections (the groove pitch), the diameters of the race 
surfaces 7. 8, and the outside diameters of the rolling 
elements (balls) used. In the bearing device shown, be- 
cause a pair of standard Inner rings are used, the device 
3? is very suited to mass production, and can be produced 
with good precision and no variation. 
[0077] in the case of the embodiment ehown. be- 
cause the plastic deformation sections are disengaged 
from the race surfaces, any deformation of the race sur- 
05 faces arising from the radial expansion can be prevent- 
ed, and any effects of increased Internal temperature 
within the constant velocity universal Joint on the bearing 
portion can be suppressed. The results of durability 
tests conducted by the applicants suggest that this type 
<o of structure, in combination with the hollow structure of 
the device that provides a heat dissipating effect, enable 
temperature Increases to be suppressed by approxi- 
mately 10°C. A difference of 10°C In the Internal tem- 
perature of the bearing produces a marked improve- 
rs ment In the durability of tne lubricating grease, enabling 
a significant Improvement In the life of the bearing. 
(0078] Furthermore, because the wheel hub is sub- 
jected to repeated moment loading, it is preferably 
formed from a material with good flexurel strength, al- 
so though when a structure Is employed In which a race 
surface is formed directly on the outer periphery of the 
wheol hub, the material must also satisfy certain levels 
of mechanical strength and roiHng fatigue life, and be 
suitable for forging. Typically, roJfing fatigue life and suit- 
55 ability for forging are given priority, and accordingly, me- 
dium carbon steel with a C content of Q.40 to 0.70 Is the 
most widely used material. 



10 



NO, 6440 P. 23 



19 EP13S 

1 . A drive wneel bearing device In which a wheel hub 
ana a douoie-row bearing are inlegraled into a sin- 
gle unit, and an outer Joint member of a constant 
velocity universal joint is engaged inside any one of 
Uiq wneel huo and an inner ring ot the bearing via 
torque transmission means, wherein 

ai least one or race surfaces of the double- 
row bearing is formed on a separate inner ring lhai 
is engaged onto the wheel hub, 

Irregularities are formed on one of engage- 
ment solaces on any one of the wheel hub and the 
innei rmc; and 

oy causing the irregulanties to bite into the 
other engagement surface, the wheel hub and the 
inner ring are tasrenea logether by plastic deforma- 
nor 

2. The drive wheel bearing device according to claim 
1 . wrwaln a spigot joint is formed between an Inner 
aiameter of the more inwardly positioned member 
o* the wheel hub and the Inner ring, and an outer 

diamete' of the outer joint member. 

3. A method of manufacturing a drive wheel bearing 
gevice comprising the steps of: 

integrating awheel hub and a double-row bear- 
ing mio a single unit: 

engaging an outer joint member ot a constant 
velocity universal joint inside the wheel hub via 
torque transmission means: 
forming at least one of race surfaces of the dou- 
Dle-row oearing on a separate inner ring en- 
gaged onto the wheel hub 
forming meguiahties on one of engagement 
surfaces on any one of the wheel hub and the 
inner ring; 

causmg me Irregularities to bite into the other 
engagement surface thereby fastening the 
wneei hub and the Inner ring together by plastic 

deformation, ana 

cutting the inne' diameter of this joint portion to 
a predetermined dimension to form a spigot 
joint to the outer Joint member. 

4 The method of manufacturing a drive wheel bearing 
device according to claim 3. wherein following the 
fastening of the wheel hub and the inner ring 
through piestlc deformation, a serrated portion w 
formed on the «nncr diameter of any one of the 
wheel nub and the inner ring, before the outer joint 
memoer is engaged inside the serrated section. 

5. A dnve wneel bearing device. In which a wheel hub 
wiih en integrated wheel mounting flange af one 
eno a oearing portion comprising an outer member 
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with an inner periphery that forms double-row race 
surfaces, en inner member with an outer periphery 
that forms double-row race surfaces that oppose 
the race surfaces of the outer member, and double- 
s row rolling elements housed between the race sur- 
faces of the outer member and the inner member, 
and an outer joint member of a constant velocity uni- 
versal joint are Integrated together Into a single unit, 
so that rotation of the outer Joint member is trans- 
it mitted to the wheel hub, and the wheel hub Is able 
to freely rotate relative to the vehicle body, wherein 
at least one of the double-row race surfaces 
formed on the inner member is formed on a sepa- 
rate inner ring, 

hardened irregularities are formed on a radi- 
ally more outwardly positioned engagement portion 
of any one ot the wheel hub and the outer joint rnem- 
oe r, and 

the diameter of the radially more inwardly po- 
20 Bitioned member Is expanded so as to bite Into the 
Irregularities, thereby swaging the engagement 
portion and plasties] ry fastening the wheel hub end 
the outer Joint rnember together 

25 6. The drive wheel bearing device according to claim 
S, wherein the separate Inner ring Is engaged onto 
the outside of the outer joint member, and one of 
the double-row race surfaces formed on the inner 
member is formed as an integrated portion of the 

so outer diameter of the outer joint member. 

7. The drive wheel bearing device according to claim 
5, wherein the separate inner ring is engaged onto 
the outside of the wheel hub, and one of the double- 

35 row race surfaces formed on the inner member 16 
formed as an integrated portion of the outer diam- 
eter of the wheel hub. 

8. The drive wheel bearing devbe according to claim 
4Q 5, wherein the radially inwardly positioned member 

at the engagement portion between the wheel hub 
end the outer joint member is hollow* 

9. The drive wheel bearing device according to claim 
49 s, wherein a difference In surface hardness be- 
tween me radially Inwardly positioned member at 
the engagement portion between the wheel hub and 
the outer joint member, and the aforementioned ir- 
regularities is set to at least 30 HRC. 

50 

10. The drive wheel bearing device according to claim 
5, wherein the separate inner ring is abutted axially 
against, and sandwiched between, the wheel hub 
and the outer joint member 

55 

11 . A drive wheel bearing device, in which awheel hub 
with an integrated wheel mounting flange, a double- 
row rolling bearing, and an outer joint member of a 
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constant velocity universal joint are integrated to* 
getner into a single unit, so that a Wheel is able to 
freely rotate relative to a vehicle body, wherein 

me wheel nub. the outer joint member and the 
railing bearing are engaged onto the outside of a 5 
circular cylindrical shaped connection member, 
wnh me rolling bearing sandwiched between the 
wnefti nub and the outer joint member, and 

a diameter of the circular cyllndricalfy shaped 
connection member is expanded outward so as to 1 0 
rue into irregularities formed on an Inner diameter 
of the wheel hub and the outer joint member, there- 
by pia9tlcally fastening the wheel hub and the outer 
joint member to the circular cylmdrtcalry shaped 
connection member. ,5 

1 2. The dnve wheel bearing device according to claim 

1 1 . wherein a harden ca layer is formed on a surface 
of the irregularities formed on the Inner diameter of 

m« wheel hub and the outer joint member 20 

13. The dnve wheel bearing device according to claim 

12. wherein a difference in surface hardness be- 
tween the irregularities formed on the Inner diame- 
ter of the wheel hub and the outer joint member, and 
the circular cylindricaHy shaped connection mem- 
ber is set to at least 30 HRC. 

14. The a hve wheel bearing device according to claim 

12. wherein a hardened layer is formed on contact 30 
surtaces where the wheel hub and the outer joint 
nnemoer contact the rolling bearing. 

15. The drive wheel bearing device according to any 
one of claims 11 to 1 4. wherein the rolling bearing & 
has an integrated vehicle body mounting flange at 

an ouisKte periphery thereof, and comprises an In- 
ner periphery thereof equipped with an outer ring, 
on which double-row race surtaces are formed, a 
pair of inner rings, on which are formed other race *o 
surtaces that oppose the double-row race surfaces, 
aogole-row roiling elements housed between the 
race surtaces. and a retainer that retains the rolling 
elements »n a treaty roiatable manner. 

45 

16. The drive wheel bearing device according to claim 
5 or claim 1 1 . wherein an internal clearance of the 
rolling oearing is made negative. 

50 
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FIG. 4 - 
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FIG. 8 
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